Biosynthetic Insights of Calyculin- and Misakinolide-Type Compounds in "Candidatus Entotheonella sp."
Microbial symbionts are recognized as the important sources of numerous sponge-derived metabolites with potent biological activities. The limitation to cultivate the majority of potential symbionts has hampered attempts to explore and exploit their natural products for further development toward medical applications. Metagenomics-guided approaches have enabled cloning of natural product biosynthesis genes from uncultured microbial symbionts. Subsequent activation of biosynthesis genes in easily culturable bacteria could lead to the sustainable production of rare sponge-derived compounds. In this chapter, we highlight metagenomic strategies to reveal natural product biosynthetic pathways in sponge metagenomes based on the calyculin and misakinolide polyketides. Techniques to identify the compound producer are briefly discussed. We further describe examples of functional studies of the biosynthetic pathways of these two compound types with a special emphasis on the general experimental protocols for the activity assays of key proteins involved in their biosynthesis.